The sixth edition of the International Conference on Reconfigurable Computing and FPGAs (ReConFig'10) was held in Cancun, Mexico, from November 30 to December 2, 2010. This special issue covers actual and future trends on reconfigurable computing and FPGA technology given by academic and industrial specialists from all over the world. All articles in this special issue are extended versions of selected papers presented at ReConFig'10, for final publication they were peer reviewed to ensure that they are presented with the breadth and depth expected from this high quality journal.
There are a total of 16 articles in this issue. The following 8 papers correspond to the track titled general sessions. In "Evaluation of Runtime Task Mapping Using the rSesame Framework", K. Sigdel et al. present the rSesame framework to perform a thorough evaluation (at design time and at runtime) of various task mapping heuristics from the state of the art. The experimental results suggest that such an extensive evaluation can provide a useful insight both into the characteristics of the reconfigurable architecture and on the efficiency of the task mapping. (PUFs) . PUFs are used to extract a unique signature of an integrated circuit in order to authenticate a device and/or to generate a key. The authors show that designers of RO PUFs implemented in FPGAs need a precise control of placement and routing and an appropriate selection of ROs pairs to get independent bits in the PUF response. In "Blind Cartography for Side Channel Attacks: Cross-Correlation Cartography", L. Sauvage et al. present a localisation method based on cross-correlation, which issues a list of areas of interest within the attacked device. It realizes an exhaustive analysis, since it may localise any module of the device and not only those which perform cryptographic operations. The method is experimentally validated using observations of the electromagnetic near field distribution over a Xilinx Virtex 5 FPGA.
Two papers are within the area of high performance reconfigurable computing. Nonuniform random numbers are key for many technical applications, and designing efficient hardware implementations of nonuniform random number generators is a very active research field. However, most state-of-the-art architectures are either tailored to specific distributions or use up a lot of hardware resources. At ReConFig'10, we have presented a new design that saves up to 48% of area compared to state-of-the-art inversionbased implementation, usable for arbitrary distributions and precision. In "A Hardware Efficient Random Number Generator for Nonuniform Distributions with Arbitrary Precision", C. de Schryver et al. introduce a more flexible version of a non-uniform random number generators presented at ReConFig'10.the authors introduce a refined segmentation scheme that allows to reduce the approximation error significantly.
Two papers are within the area of multiprocessor systems and networks on chip. In "Redsharc: A Programming Model and On-Chip Network for Multi-Core Systems on a Programmable Chip", W. V. Kritikos et al. document the API, describe the common infrastructure, and quantify the performance of a complete implementation of the reconfigurable data-stream hardware-software architecture (Redsharc). The authors also report the overhead, in terms of resource utilization, along with the ability to integrate hard and soft processor cores with purely hardware kernels being demonstrated. In "Combining SDM-Based Circuit Switching with Packet Switching in a Router for On-Chip Networks", A. Kuti Lusala and J. D. Legat present a hybrid router architecture for Networks-on-Chip "NoC". The architecture combines Spatial Division Multiplexing-"SDM-" based circuit switching and packet switching in order to efficiently and separately handle both streaming and best-effort traffic generated in real-time applications. Combining these two techniques allows mitigating the poor resource usage inherent to circuit switching.
Finally, two more papers are within the area of reconfiguration techniques. In "Dynamic Circuit Specialisation for KeyBased Encryption Algorithms and DNA Alignment", T. Davidson et al. explain the core principles behind the dynamic circuit specialization technique. Parameterised reconfiguration is a method for dynamic circuit specialization on FPGAs. The main advantage of this new concept is the high resource efficiency. Additionally, there is an automated tool flow, TMAP, that converts a hardware design into a more resource-efficient runtime reconfigurable design without a large design effort. In "Using Partial Reconfiguration and Message Passing to Enable FPGA-Based Generic Computing Platforms", M. Saldaña et al. introduce a new partitionbased Xilinx PR flow to incorporate PR within the previously proposed MPI-based message-passing framework to allow hardware designers to create template bitstreams, which are predesigned, prerouted, and generic bitstreams that can be reused for multiple applications.
